, low birth weight (LBW; relative risk, 1.7; 95% CI, 1.3 to 2.1; 10 studies, 5, 693 participants), preeclampsia (odds ratio, 2.2; 95% CI, 1.4 to 3.4; 15 studies, 5, 111 participants), and preterm LBW (relative risk 3.4; 95% CI, 1.3 to 8.8; 4 studies, 2, 263 participants 
Introduction
Periodontal disease is an inflammatory and/or infectious disease of the tissues surrounding and supporting the teeth (Armitage 2004; Pihlstrom et al. 2005) . Periodontal disease can consist of gingivitis (reversible gingival inflammation) and periodontitis (gingivitis with gingival recession accompanied by loss of connective tissue and alveolar bone; Armitage 2004) . The prevalence of gingivitis varies between 50% to 90% among all adults worldwide (Pihlstrom et al. 2005) . In a recent evaluation of >3,500 U.S. citizens aged >30 years, >45% had periodontitis, the majority being of moderate severity (Eke et al. 2012) . Severe periodontitis was estimated to affect >10% of the world's population in 2010 (Marcenes et al. 2013) .
Several studies have investigated the occurrence of periodontal disease during pregnancy, yielding a wide variation in prevalences (11% to 100%; Ifesanya et al. 2010; Piscoya et al. 2012) . Pregnant women with periodontal disease have been reported to be at increased risk of adverse pregnancy outcomes (Pihlstrom et al. 2005) , including preeclampsia (Kunnen et al. 2007; Siqueira et al. 2008) , preterm delivery (Jarjoura et al. 2005; Offenbacher et al. 2006) , and low birth weight (LBW; Marin et al. 2005; Martins Moliterno et al. 2005 ). However, many other studies failed to confirm these associations (Moore et al. 2004; GomesFilho et al. 2006; Bassani et al. 2007) .
Given the global disease burden of periodontal disease and the range of adverse pregnancy outcomes that have been associated with it, it is important to clarify their relationship (Chang et al. 2013; GBD 2013 Mortality and Causes of Death Collaborators 2015) . This in turn will inform prioritization of the development of preventive and therapeutic interventions to reduce the occurrence of adverse pregnancy outcomes among women with periodontal disease, if relevant. Several systematic reviews have therefore been conducted to clarify the association between periodontal disease and adverse pregnancy outcomes. However, in keeping with the apparently contrasting findings of individual studies, these systematic reviews also have important discrepancies in their conclusions. Given the global health relevance of the topic, it is important that the pertaining literature-which is thus currently clouded-is thoroughly assessed to identify possible sources of the apparently heterogeneous findings and to try to reach more consistent conclusions, if possible. We therefore performed a comprehensive synthesis of findings from systematic reviews assessing the link between periodontal disease and a broad range of adverse pregnancy outcomes, focusing on interpreting findings from the highestquality reviews. Our primary objective was to assess whether differences in adverse pregnancy outcomes-in particular maternal mortality, perinatal mortality, and preterm birth-exist between 1) women diagnosed with periodontal disease within 6 mo prior to or during pregnancy and 2) women without periodontal disease.
Methods

Protocol and Registration
The revised PRISMA-P guidelines (Preferred Reporting Items for Systematic Reviews and Meta-analyses Protocols) were used to guide reporting of this systematic review (Shamseer et al. 2015) . The protocol for this study has been peer reviewed and published (Vanterpool et al. 2016 ) and was registered with the PROSPERO prospective register of systematic reviews (CRD42015030132) prior to undertaking literature searches. The search was complemented by handsearching reference lists of the included systematic reviews and performing a citation search for any additional eligible systematic reviews. Two reviewers independently performed the searches.
A search strategy was developed for MEDLINE (Appendix Fig.) and amended for the other electronic databases as necessary. No limitations were applied regarding publication date, publication status, or language. Translation was sought for any reviews published in languages other than English.
Study Selection
Systematic reviews were eligible for inclusion 1) if a systematic search strategy, which included a search of several databases with specific search terms, was performed; 2) if data were included from prospective/retrospective cohort studies, cross-sectional studies, and/or casecontrol or nested case-control studies; and 3) if they included studies that compared pregnancy outcomes between a) preconceptional (i.e., within 6 mo before conception) or pregnant women with periodontal disease (identified before [i.e., <6 mo] or during pregnancy) and b) preconceptional or pregnant women without periodontal disease. Periodontal disease could consist of gingivitis and/ or periodontitis (Armitage 2004) , which was diagnosed on the basis of commonly used clinical parameters (e.g., clinical attachment loss, clinical attachment level, probing depth, or bleeding on probing; Highfield 2009).
Outcomes of Interest
Adverse pregnancy outcomes were defined as a maternal, fetal, and/or neonatal complication during pregnancy, labor and delivery, or the postpartum period (up to 6 wk after delivery). We selected the following primary and secondary outcomes of interest based on their severity and/or prevalence.
Primary Outcomes
Maternal mortality: death during pregnancy or within 42 d after termination of pregnancy (Shamseer et al. 2015) .
Assessment of Risk of Bias
Risk of bias of the included systematic reviews was assessed independently by 2 reviewers (L.A.D. and B.V.W.) using the AMSTAR checklist (Assessment of Multiple Systematic Reviews; Higgins and Green 2009; Pieper et al. 2012) . The AMSTAR checklist consists of 11 assessment criteria, each rated by 1 point (Shea et al. 2007; Shea et al. 2009 ). Disagreement was resolved through discussion between the 2 reviewers and arbitration by a third reviewer (J.V.B.) when consensus was not reached. To evaluate selective reporting within systematic reviews, the reported outcomes in the protocols (if available) were compared with the published reports of the systematic reviews. If a systematic review protocol was not available, the outcomes reported in the Methods and Results sections of the published systematic review were compared.
Risk of bias across systematic reviews was assessed with the use of a citation matrix that cross-links all systematic reviews (columns) with all the primary studies included in the systematic reviews (rows; Pieper et al. 2014) . Separate citation matrices were created for each outcome measure. The degree of overlap (i.e., the repeated occurrences of the primary studies) was quantified by calculating the corrected covered area (CCA) in this citation matrix (Pieper et al. 2014) . We aimed to also include all relevant data from unpublished systematic reviews.
Synthesis of Results
The characteristics and main findings of the included systematic reviews are presented in tabular form and summarized through a narrative synthesis. We particularly aimed to explore underlying reasons for discrepancies among findings of individual reviews, taking into account potential sources of bias. No metaanalysis was performed, due to overlap of primary studies in the meta-analyses included in our review. A meta-metaanalysis would thus provide a distorted and biased overview of the association between periodontal disease and adverse pregnancy outcomes (Pieper et al. 2014) .
Given the effect estimate of the review with the lowest risk of bias (i.e., highest AMSTAR score), we calculated a population-attributable fraction (PAF) to estimate the contribution of periodontal disease to the global burden of each adverse pregnancy outcome, using the following formula:
where P pop is the proportion of the population (i.e., pregnant women) exposed (i.e., to periodontal disease) and RR is the relative risk of the outcome in the exposed versus the nonexposed. Given the wide range of published estimates of the incidence of periodontal disease during pregnancy (i.e., 11% to 100%), we used both extremes to estimate PAFs. Consequently, the actual PAF is likely to lie within the range between these extremes.
Results
Study Selection
The electronic search yielded 6,916 potentially relevant titles. After removal of duplicates and screening of titles and abstracts, 113 studies were screened to assess eligibility for final inclusion ( Fig.) . Of these, 14 studies were not published in English language and therefore translated. Appendix Table 2 provides an overview of the excluded studies at this stage.
Study Characteristics
Twenty-three systematic reviews were included in this systematic overview (Appendix: Additional Reference List; Table 1 ). These reported on a total of 120 individual studies; the number of primary studies included varied from 3 to 45 per review (Appendix Table 3 ). The primary studies were performed in 37 countries, with the majority conducted in Brazil.
Risk of Bias within Reviews
None of the included systematic reviews reached the maximum score of 11 points on the AMSTAR checklist (Appendix Table 4 ). Scores varied between 1 and 9 points. None of the included systematic reviews provided information about a previously published protocol for the review. Additionally, none of the reviews provided information about conflicts of interest relevant to the primary included studies. Systematic reviews that included metaanalyses generally had a higher AMSTAR score than those that did not. 
Synthesis of Results
None of the included systematic reviews reported information about the association between periodontal disease and maternal or perinatal mortality. Seventeen systematic reviews reported on the association between periodontal disease and preterm birth (Table 2) , of which 7 performed a meta-analysis. Reviews that included meta-analyses consistently had higher AMSTAR scores. Six meta-analyses showed a statistically significant positive association between periodontal disease and preterm birth: odds ratios (ORs) and/or relative risks (RRs) ranging from 1.6 to 3.9. The seventh showed borderline significance (RR, 1.7; 95% confidence interval [95% CI], 1.0 to 2.8) but also provided evidence for a dose-response association with more severe periodontal disease being associated with the strongest risk of preterm birth (RR, 2.0; 95% CI, 1.3 to 2.9). The systematic review by PD showed a positive association with PTB.
Vergnes (2007) Not reported 
Corbella (2012a)
(19,493)
Fifteen studies found a significant positive association between PD and PTB (OR/RR 1.8-20), of which seven did not report an OR/RR, or reported an OR/RR without 95%-CI (OR/RR 1.1-1.9). Two studies found a significant association between PD and moderate-severe PTB only. Eight studies found no significant association (OR/RR 0.7-1.9).
Individual studies: Not reported Systematic review: AMSTAR = 2
The vast majority of included studies identified a positive association between PD and PTB, albeit with highly variable OR/RRs.
Madianos (2002) 1 (1,313)
One cohort study included which found a positive association between PD and PTB: OR 4.5 (2.2-9.2) (<37 weeks of GA), 5.3 (2.1-13.6) (<35 weeks of GA) and 7.1 (1.7-27.4) (<32 weeks of GA).
Individual studies: Not reported
Systematic review: AMSTAR = 4
One cohort study included which showed a positive association between PD and PTB.
Oliveira (2009) 11 (4,982)
8/11 studies reported a positive association between PD and PTB (OR/RR 2.0-8.1), no 95%-CI were reported. Three studies showed no association.
Individual studies: Not reported
The vast majority of included studies identified a positive association between PD and PTB.
Sanchez (2004) 1 (1,313)
One cohort study included which reported a positive association between PD and PTB, with the following ORs: 4.5 (2.2-9.2) (<37 weeks of GA), 5.3 (2.1-13.6) (<35 weeks of GA) and 7.1 (1.7-27.4) (<32 weeks of GA).
Systematic review: AMSTAR = 1
One study included which showed a positive association between PD and PTB. One cohort study included which reported a positive association between PD and PTB, with the following ORs: 4.5 (2.2-9.2) (<37 weeks of GA), 5.3 (2.1-13.6) (<35 weeks of GA) and 7.1 (1.7-27.4) (<32 weeks of GA).
Systematic review: AMSTAR = 3
One study included which showed a positive association between PD and PTB.
Teshome (2016) 4 (809) Three studies reported a significant positive association between PD and PTB (4.2-137.5). One study found no association.
Individual studies: NIH checklist Mean: 10.3 Range: 9-12
Systematic review:
Vettore (2006) 12 (7,370) Four studies reported a significant positive association between PD and PTB (OR/RR 2.2-7.1). Another two studies reported a positive association between PD and PTB but OR/RR was not provided. Six studies showed no association. Half of the included studies identified a positive association between PD and PTB BOP, bleeding on probing; BW, birth weight; CAL, clinical attachment loss; CC, case-control; CI, confidence interval; GA, gestational age; NIH, National Institutes of Health; NOS, Newcastle-Ottawa scale; OR, odds ratio; PD, periodontal disease; PPD, probing pocket depth; PTB, preterm birth; RR, relative risk; WMD, weighed mean difference.
Reviews in which meta-analyses were performed are listed first, followed by reviews in which no meta-analysis was performed. 
Corbella et al. 2016 (hereinafter, all
italicized citations refer to the Additional Reference List) had the highest score on the AMSTAR checklist and reported an RR of 1.6 (95% CI, 1.3 to 2.0; based on 17 studies with 6,741 participants). The association between periodontal disease and preterm birth was consistent in sensitivity meta-analyses restricted to primary studies with the lowest risk of bias, which were performed in 3 reviews. Nine systematic reviews reported on the association between periodontal disease and preeclampsia (Appendix Table 5 ). Of 5 reviews in which a meta-analysis was performed, 4 found a significant association between periodontal disease and preeclampsia, with ORs/RRs ranging from 2.2 to 2.8. The meta-analysis of Sgolastra et al. 2013 had the highest AMSTAR score and reported a significant association between periodontal disease and preeclampsia based on 15 studies with 5,111 participants (OR, 2.2; 95% CI, 1.4 to 3.4). This finding was however not consistent in subgroup and sensitivity analyses, possibly due to lack of power. There was some evidence from a review by Huang et al. 2014 that the positive association between periodontal disease and preeclampsia was consistent when meta-analyses were restricted to studies with lower risk of bias and that the association was stronger in studies that adjusted for confounding. Interestingly, this review also indicated that the risk of preeclampsia was larger when periodontal disease was diagnosed earlier in pregnancy. Kunnen et al. 2010 did not perform a meta-analysis but had a high AMSTAR score and reported a positive association between periodontal disease and preeclampsia in the majority of the included studies.
Sixteen systematic reviews reported on the association between periodontal disease and LBW (Appendix Table 6 ). The 6 reviews that performed a metaanalysis consistently had higher AMSTAR scores than those that did not. Each of the former found a significant positive association between periodontal disease and LBW, with ORs/RRs ranging from 1.3 to 4.0. The review by Corbella et al. 2016 had the highest AMSTAR score and found a significant positive association based on data from 10 studies including 5,693 participants (RR, 1.7; 95% CI, 1.3 to 2.1). In sensitivity analyses within this review, the association was strongest for studies with the lowest risk of bias.
Only 1 systematic review, which had a low AMSTAR score (2 points), investigated the association between periodontal disease and small for gestational age (Appendix Table 7 ). Two primary studies were identified in this review: whereas both studies reported a point estimate indicative of a positive association, this was statistically significant in only 1 study (RR, 2.3; 95% CI, 1.1 to 4.7). A metaanalysis was not performed.
No systematic reviews reporting on any of the other predefined secondary outcomes were identified.
Preterm LBW is a combination of preterm birth (delivery of a live-born baby before 37 wk of gestation) and/ or LBW (birth weight <2,500 g). This outcome measure was not prespecified in our review protocol, but since we identified a large number of systematic reviews that evaluated this outcome, we decided to add a post hoc interpretation of the systematic reviews that reported on this outcome. Seventeen reviews investigated the association between periodontal disease and preterm LBW (Appendix Table 8 ), of which 7 performed a meta-analysis. These 7 reviews consistently had higher AMSTAR scores than those that did not perform meta-analysis. All reviews that performed a meta-analysis reported a significant positive association between periodontal disease and preterm LBW, with ORs/RRs varying between 2.1 and 5.3. The meta-analysis of Corbella et al. 2016 had the highest AMSTAR score and found a significant positive association between periodontal disease and preterm LBW in the overall analysis based on data from 4 studies including 2,263 participants (RR, 3.4; 95% CI, 1.3 to 8.8). Whereas the point estimate was highest among studies with low risk of bias within this review, this association was not statistically significant. Two systematic reviews (Vergnes et al. 2007 and Konopka et al. 2012 ) included data from considerably more primary studies but had slightly lower AMSTAR scores than the meta-analysis of Corbella et al. 2016 . The pooled ORs of both metaanalyses were quite similar to that reported in the review by Corbella et al. 2016: 2. 3 (95% CI, 1.9 to 2.9; 22 studies, 12,047 participants) and 2.8 (95% CI, 2.0 to 4.1; 17 studies, 7,151 participants), respectively.
Additional Analyses
Overall interpretation of the findings across systematic reviews is likely biased by the degree of overlap in the included primary studies. To assess this, we prepared citation matrices that crosslinked all systematic reviews (columns) with all primary included studies (rows). The degree of overlap was quantified by calculating the CCA (Pieper et al. 2014) . Across the 23 systematic reviews included in this overview, 120 primary studies were included (Appendix Table  3 ). The degree of overlap was high, CCA = 11.3%. As the degree of overlap may be underestimated when combining reviews that explored different outcomes measures, we constructed individual citation matrices for each outcome measure with the exception of small for gestational age, since this was examined in only 1 systematic review. Seventeen systematic reviews on periodontal disease and preterm birth included 70 primary studies with high overlap: CCA = 11.6% (Appendix Table 9 ). Respective figures for the other outcomes all indicate moderate to high degrees of overlap: preeclampsia, 9 reviews with 23 studies, CCA = 30.4% (Appendix Table  10 ); LBW, 16 reviews with 48 studies, CCA = 20.8% (Appendix Table 11 ); and preterm LBW, 17 reviews, including 51 studies, CCA = 10% (Appendix Table 12 ).
Estimates of the incidence of periodontal disease during pregnancy vary widely, from 11 (95% CI, 9.1 to 13.4) to 100% (Ifesanya et al. 2010; Piscoya et al. 2012) . Thus, for each outcome, we calculated 2 PAFs, 1 for each extreme (i.e., 9.1% and 100%). Using RRs of the systematic reviews with the highest AMSTAR scores for each adverse pregnancy outcome, we calculated the following PAFs (the true PAF is likely to lie within the range of these 2 extremes): preterm birth, 5.2% (95% CI, 3.7% to 6.7%) and 37.5% (95% CI, 32.8% to 42.2%); preeclampsia, 9.8% (95% CI, 7.8% to 11.8%) and 54.5% (95% CI, 49.7% to 59.3%); LBW, 6.0% (95% CI, 4.4% to 7.6%) and 41.2% (95% CI, 36.4% to 46.0%); preterm LBW, 17.9% (95% CI, 15.3% to 20.5%) and 70.6% (95% CI, 69.4% to 71.8%).
Discussion
Summary of Evidence
This comprehensive overview of 23 systematic reviews found strong evidence for an association between periodontal disease and various adverse pregnancy outcomes. Systematic reviews that performed a meta-analysis generally had the lowest risk of bias. Given aggregate estimates from the highest-quality reviews, we estimated PAFs. Although these should be interpreted with caution in terms of causality, they appear to indicate that periodontal disease during pregnancy contributes importantly to the overall risks of preterm births, LBW, and preeclampsia. This highlights the pivotal global health relevance of periodontal disease as well as the urgent need to identify the underlying mechanisms and accordingly develop preventive strategies aimed at reducing its considerable disease burden.
This highly comprehensive review is the first to systematically synthesize the available evidence from published systematic reviews on the association between periodontal disease and various adverse pregnancy outcomes. Following a detailed prespecified and peer-reviewed protocol (Vanterpool et al. 2016 ), we used a highly comprehensive search strategy, which included probing a large number of electronic literature databases, screening references and citations, as well as identifying ongoing systematic reviews. High-quality systematic reviews and meta-analyses were available to clarify the association between periodontal disease and preterm birth, LBW, preeclampsia, and preterm LBW. Findings clearly support strong positive associations between periodontal disease and these outcomes and were highly consistent across systematic reviews with low risk of bias. For a number of outcomes, there was additional evidence from within reviews that higher-quality primary studies supported this link. We provide evidence that inconsistency in the systematic review literature on periodontal disease and adverse pregnancy outcomes primarily stems from existing reviews with moderate to high risk of bias.
Strength and Limitations
Our systematic overview also has limitations. Despite extensive efforts, including consulting interlibrary loan systems, approaching libraries internationally, and emailing authors and coauthors, we were unable to retrieve full texts for a small number of records that were potentially eligible for inclusion based on title and abstract screening. Although this may have introduced a degree of bias, we do not believe that it substantially influenced our findings. Several included systematic reviews reported that primary included studies did not adjust for confounders in a consistent manner. Several factors, such as smoking, socioeconomic status, maternal age, and ethnicity, potentially confound the association between periodontal disease and adverse pregnancy outcomes. Lack of adjustment for important confounders may have resulted in an overestimation of the association measures between periodontal disease and adverse pregnancy outcomes. There was variation in the definition of periodontal disease used in the primary studies included in the systematic reviews that we identified, and only 3 systematic reviews actually reported a definition of periodontal disease. Furthermore, definitions of outcome measures preterm birth, LBW, and preterm LBW were sometimes used interchangeably among systematic reviews leading to inconsistency in the primary studies included in systematic reviews reporting on preterm birth, LBW, and preterm LBW. Given the close biological relationship between gestational age and birth weight, the association between periodontal disease and LBW may in part result from the impact of periodontal disease on length of gestation. Several systematic reviews therefore grouped both outcomes as preterm LBW. As the associations between periodontal disease and preterm birth, LBW, and preterm LBW were all positive, periodontal disease is likely to affect birth weight and length of gestation. Both associations may in part be due to the link between periodontal disease and preeclampsia, as preeclampsia is a known risk factor for (indicated) preterm delivery as well as for intrauterine growth retardation, resulting in LBW.
Comparison with Existing Literature
We are aware of 1 previous overview of systematic reviews in this field, which was published in 2011 (Ramchandani et al. 2011) . Drawing evidence from 6 published systematic reviews on periodontal disease and preterm LBW only, Ramchandani et al. concluded that " there is an association between maternal periodontal disease and adverse pregnancy outcomes" although they considered their conclusion "tentative" and highlighted the need for further studies in this field. Using a considerably more exhaustive search strategy, we were able to draw on evidence from 17 systematic reviews on periodontal disease and preterm LBW. Our current overview furthermore adds significantly to the evidence base in this field by evaluating a much broader range of clinically relevant pregnancy outcomes in relation to periodontal disease.
Although findings from this review clearly indicate that periodontal disease is associated with various adverse pregnancy outcomes, this may not necessarily confer causality. However, data from human and animal experimental studies indicate that at least part of this link is indeed likely to be causal (Cetin et al. 2012) . It was recently established that the placental microbiome exhibits close resemblance to the oral microbiome (Aagaard et al. 2014) . Despite the microbial diversity of the oral microbiome, however (Chen and Jiang 2014; Costalonga and Herzberg 2014) , intrauterine infection is mainly associated with periodontopathogenic bacteria from the red and orange complexes, such as Fusobacterium nucleatum and Porphyromonas gingivalis (Offenbacher et al. 1998; Dörtbudak et al. 2005) . Detection of F. nucleatum in the placenta (Blanc et al. 2015) , amniotic cavity (Ercan et al. 2013) , chorioamnion (Doyle et al. 2014) , cord blood (Wang et al. 2013) , and neonatal gastric aspirates (Gonzales-Marin et al. 2011 ) is associated with preterm delivery, LBW pregnancies, and early-onset neonatal sepsis. Intravenous delivery of F. nucleatum in rodents induces fetal death and premature birth through activation of toll-like receptor-mediated proinflammatory pathways (Liu et al. 2007; Stockham et al. 2015) . Dependent on the specific bacterial strain, P. gingivalis dental infection induces preterm delivery and fetal growth restriction with abnormal placental vascularization in mice (Lin et al. 2003; Ao et al. 2015) . P. gingivalis DNA in human chorionic villous tissue (Ibrahim et al. 2015) or amniotic fluid (Ercan et al. 2013 ) has been linked to recurrent early miscarriage or premature labor with preterm LBW, respectively. Presence of P. gingivalis in the placenta or umbilical cord has been associated with preterm birth and preeclampsia (Chaparro et al. 2013; Chen and Jiang 2014) .
Published guidelines on oral health care during pregnancy note that it is an underdeveloped area and that the relevance of oral hygiene during pregnancy is insufficiently recognized by dental and obstetric health professionals. The traditional segregation between dental and general medical education and services may in part be responsible for this. Guidelines also differ in their conclusions about the relationship between periodontal disease and adverse pregnancy outcomes (Council on Clinical Affairs 2011; American College of Obstetricians and Gynecologists 2013; Michigan Department of Health and Human Services 2016), while discussion of this aspect of oral health during pregnancy is even absent in some (Northwest Center to Reduce Oral Health Disparities 2009; Oral Health Care During Pregnancy Expert Workgroup 2012). Our overview demonstrates strong evidence for a link between periodontal disease and adverse pregnancy outcomes, with substantial proportions of preeclampsia, preterm birth, and LBW cases being estimated to be attributable to periodontal disease. Given the high global prevalence of periodontal disease and the adverse pregnancy outcomes associated with it, it is pivotal that preventive and therapeutic strategies be developed to prevent adverse pregnancy outcomes via improving oral health. Although randomized trials and systematic reviews of antibiotics and dental procedures during pregnancy generally demonstrate a positive impact on periodontal disease, the evidence for improvement of pregnancy outcomes is conflicting (Offenbacher et al. 2009 ). There is thus a need to evaluate novel strategies of preventive and therapeutic approaches at earlier stages of pregnancy, perhaps even preconceptionally.
Conclusion
Given the evidence presented in this comprehensive overview of systematic reviews, we propose that the association between periodontal disease and various common and severe adverse pregnancy outcomes is now sufficiently established for the field to start moving beyond conducting additional primary epidemiologic studies and systematic reviews in this area. There is now a need to focus on elucidating the mechanisms underlying the link between periodontal disease and adverse pregnancy outcomes to inform the development of targeted therapies and preventive strategies.
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